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Claims 

1 . A type of substrate aligning device characterized by the fact that in the substrate 
aligning device for transfering the substrate transported from a substrate processing part to 
another substrate processing part, there is a substrate supporting part that supports the substrate, 
and the substrate supporting part has a free rotatable constitution. 

2. The substrate aligning device described in Claim 1 characterized by the fact that said 
substrate supporting part is a ball-shaped rotor. 

3. The substrate aligning device described in Claim 2 characterized by the fact that said 
ball-shaped rotor is made of a polymer material with glass transition temperature of 143°C or 
higher. 

4. The substrate aligning device described in Claim 2 or 3 characterized by the fact that 
said ball-shaped rotor has a diameter in the range of 4-30 mm. 
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5. The substrate aligning device described in any of Claims 2-4 characterized by the fact 
that the supporting portion of said ball-shaped rotor is processed to make line contact with the 
rotor. 

6. The substrate aligning device described in any of Claims 1-5 characterized by the fact 
that it is for manufacturing color filters. 

Detailed explanation of the invention 
[0001] 

Technical field of the present invention 

The present invention pertains to a type of substrate aligning device characterized by the 
fact that it can improve the shape of the member that supports the glass or other substrate used in 
making color filters for use in liquid crystal display element. 

[0002] 
Prior art 

In the prior art of the automatic transporting device of glass or other substrate for liquid 
crystal display, the substrate aligning device for transferring is set at a certain place in the 
substrate processing part. After correct positioning, the substrate is transferred to the processing 
operation. This is because the substrate makes zigzag movement during the transporting process, 
and said treatment is needed to prevent generation of cracks or other defects and to realize high 
precision treatment of the substrate. 



[0003] 

As shown in Figure 5, as the positioning mechanism of the substrate, the substrate is 
carried on substrate supporting arm (3) having cylindrical supporting member (2) made of a 
polymer member for supporting the substrate. As the positioning member makes contact with the 
prescribed portion of the substrate, it is positioned and stopped (see: Japanese Patent No. 
2622525, etc.). 

[0004] 

However, for said substrate supporting member, sliding between the supporting member 
and the substrate in alignment cannot be prevented, and sliding leads to scratches and attachment 
of dirt as defects. 
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[0005] 

Said defects of scratches and dirt lead to poor quality. For example, for a manufacturing 
device of color filters for liquid crystal use, the semiconductor manufacturing technology is 
usually adopted, and there are serious technical problems in the fine pattern forming steps of 
operation. 

[0006] 

Problems to be solved by the invention 

The purpose of the present invention is to solve the aforementioned problems of the prior 
art by providing a type of substrate aligning device characterized by the fact that it is free of the 
defects caused by the substrate supporting member for the liquid crystal color filters, etc. 

[0007] 

Means for solving the problems 

In order to realize the aforementioned purpose of the present invention, there are the 
following features of constitution. 

(1) A type of substrate aligning device characterized by the fact that in the substrate 
aligning device for transfering the substrate transported from a substrate processing part to 
another substrate processing part, there is a substrate supporting part that supports the substrate, 
and the substrate supporting part has a free rotatable constitution. 

[0008] 

(2) The substrate aligning device described in (1) characterized by the fact that said 
substrate supporting part is a ball-shaped rotor. 

[0009] 

(3) The substrate aligning device described in (2) characterized by the fact that said 
ball-shaped rotor is made of a polymer material with glass transition temperature of 143°C or 
higher. 



[0010] 

(4) The substrate aligning device described in (2) or (3) characterized by the fact that said 
ball-shaped rotor has a diameter in the range of 4-30 mm. 
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[0011] 

(5) The substrate aligning device described in any of (2)-(4) characterized by the fact that 
the supporting portion of said ball-shaped rotor is processed to make line contact with the rotor. 

[0012] 

(6) The substrate aligning device described in any of (l)-(5) characterized by the fact that 
it is for manufacturing color filters. 

[0013] 

Embodiment of the present invention 

In the following, an explanation will be given regarding the application examples of the 
present invention with reference to figures. 

[0014] 

Figure 1 is an top view illustrating the constitution of the substrate aligning device of the 
present invention. Figure 2 is an oblique view of the substrate aligning device shown in Figure 1. 

[0015] 

Figure 3 is a side cross-sectional view illustrating an example of the substrate supporting 
member of the present invention. Figure 4 is a side cross-sectional view of the substrate 
supporting member in the prior art. 

[0016] 

As shown in Figure 1, substrate (1) is carried in with a conveyor not shown in the figure, 
and, by means of transfer device (8), substrate (1) is carried on substrate supporting arm (3) 
having supporting member (2) made of ball-shaped polymer material and formed protruding on 
it. Then, as shown in Figure 2, cylinders (6) for major edge alignment and cylinders (7) for minor 
edge alignment are used to drive major edge contact members (4) and minor contact members 
(5) to press the edges of substrate (1) and hold it for positioning. Said major edge contact 
members (4) and minor contact members (5) are made of polymer resin members (such as Teflon 
or the like) for preventing damages of substrate (1). 

[0017] 

Because substrate (1) is carried in on said conveyor, transfer device (8) shown in Figure 1 
carmot carry it to the correct position with respect to the substrate processing part. Consequently, 
forced positioning is performed using a substrate aligning device. In this case, because 
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supporting member (2) in contact with substrate (1) is fixed on substrate supporting arm (3), 
sliding takes place between it and substrate (1). This sliding may lead to defects due to scratches 
or dirt. Consequently, it should be avoided. 

[0018] 

According to the present invention, substrate supporting member (2) can rotate freely. It 
is preferred that it have a ball shape and can rotate freely. As a result, there is no sliding between 
substrate (1) and substrate supporting member (2). 

[0019] 

Figure 3 is a side view of an example of the substrate supporting member of the present 
invention. Figure 4 is the top view of Figure 3. In the example shown in Figure 3, the substrate 
supporting part has the portion in contact with substrate (1) made of rolling ball (9). Said rolling 
ball (9) is supported in a freely rotatable way by ball supporting pin (11). The portion of ball 
supporting pin (1 1) for supporting rolling ball (9) is formed in concave shape. 

[0020] 

(10) represents a top plate. Said top plate (10) is fixed by boh (12) or the like on substrate 
supporting arm (3). The upper end of rolling ball (9) protrudes from the upper end surface of top 
plate (10). In order to have the function of preventing fall of rolling ball (9) and to fix the 
position of ball supporting pin (1 1), a hole is formed through it in a size that ensures that rolling 
ball (9) cannot be pulled from the upper end surface of top plate (10). 

[0021] 

In consideration of the wear resistance, said ball-shaped rotor is preferably made of a 
polymer material with glass transition temperature of 143°C or higher. Examples of the polymer 
materials that may be used include PEEK (polymethyl ether ketone), PFA (perfluoro-alkoxy), 
PCTFE (polychlorotrifluoroethylene), PTFE (polytetrafluoroethylene), etc. 

[0022] 

For said ball-shaped rotor, the diameter is preferably in the range of 4-30 mm. 

[0023] 

Also, it is preferred that said ball-shaped rotor be processed to ensure line contact with 
the rotor. By rotating rolling ball (9) when the substrate is aligned, it is possible to prevent 
sliding between the substrate and the supporting portion. After alignment of the substrate, the 
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substrate is stopped at the prescribed position. Consequently, it is preferred that line contact be 
made between rolling ball (9) and ball supporting pin (1 1) instead of spot contact. 

[0024] 

Application Examples 

In the following, an explanation will be given regarding the application examples of the 
present invention. However, the present invention is not limited to this scheme. 

Application Example 1 

In a device for heat treatment of substrate shown in Figure 1, because the temperature 
inside the device is 1 10°C or higher, the substrate aligning device in the device (Figure 2) is also 
exposed to a high temperature. Consequently, rolling ball (9) in contact with the substrate is 
made of PEEK (polymethyl ether ketone) that allows continuous use at a high temperature 
(diameter of 6 mm, and the glass transition temperature is 143^C). 

[0025] 

Also, when fixing of rolling ball (9) is loose, the position of the substrate after alignment 
of the substrate is changed, as shown in Figure 3, conical shaped hole is processed on ball 
supporting pin (1 1) to define the motion of rolling ball (9). 

[0026] 

In this way, because the contact portion with the substrate has a ball shape and can rotate 
freely, it is possible to prevent sliding when the substrate is aligned. 

[0027] 

Effects of the invention 

The substrate supporting member of the present invention has ball shape and can rotate 
freely for the contact portion with the substrate, and it is possible to prevent sliding when the 
substrate is aligned. 

Brief explanation of figures 

Figure 1 is a top view of an example of the substrate aligning device of the present 
invention. 

Figure 2 is an oblique view illustrating an example of the substrate aligning device of the 
present invention. 
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Figure 3 is a side view illustrating an example of the substrate supporting member of the 
present invention. 

Figure 4 is a top view^ of Figure 3. 

Figure 5 is a side view illustrating an example of the substrate supporting member in the 
prior art. 

Brief explanation of part numbers 



1 


Substrate 


2 


Substrate supporting member 


3 


Substrate supporting arm 


4 


Major edge contact member 


5 


Minor contact member 


6 


Cylinder (6) for major edge alignment 


7 


Cylinder (6) for minor edge alignment 


8 


Transfer device 


9 


Rolling ball 


10 


Top plate 


11 


Ball supporting pin 


12 


Bolt 




Figure 1 



Key: 



1 From upstream device 

2 Substrate processing device 
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